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1. JOINT REPORT 


To: Tue PRESIDENT or THE UnrtTep STATES 


Tue Prime MINISTER OF CANADA 


The Canadian Temporary Great Lakes-St. Lawrence Committee and the 
United States St. Lawrence Advisory Committee, meeting at Ottawa, January 
2 and 3, 1941, respectfully submit the following joint report on the preliminary 
engineering and other investigations for that part of the Great Lakes-St. 
Lawrence Basin project located in the International Rapids Section of the 
St. Lawrence River. 


The two Committees held their first joint meeting at Massena, N.Y., on 
October 31, 1940, to determine upon the project plan best designed to serve the 
interests of both countries and to agree upon the general lines which the 
engineering investigation should follow. The Committees met again at Massena 
on November 15, 1940, to consult with a group of outstanding hydraulic and 
electric experts on technical aspects of the proposed undertaking. 


Special consideration has been given to the joint report prepared in January, 
1940, by a board of engineers representing Canada and the United States, 
including for Canada: Guy A. Lindsay, Engineer in Charge, General Engineering 
Branch, Department of Transport; Olivier O. Lefebvre, Vice-Chairman of the 
Quebec Streams Commission; T. H. Hogg, Chairman and Chief Engineer of the 
Hydro-Electric Power Commission of Ontario and M. C. Hendry, Assistant 
Engineer, Hydro-Electric Power Commission of Ontario; for the United States: 
Brigadier General Thomas M. Robins, Corps of Engineers, U.S. Army; Roger 
B. McWhorter, Chief Engineer, Federal Power Commission; and Gerald V. 
Cruise, Executive Secretary and Acting Chief Engineer of the Power Authority 
of the State of New York. 


These engineers were requested by the two Governments to examine the 
various plans proposed for the development of the International Rapids Section 
of the St. Lawrence River, together with their estimates of cost, and to recom- 
mend the plan best adapted to the needs of both countries. They agreed 
unanimously that the “238 - 242” Controlled Single Stage Project was the best 
from an engineering and economic point of view, bearing in mind the require- 
ments of navigation and power and the protection of down-river interests. 


The two Committees, at the meeting of October 31, 1940, agreed that the 
engineering investigations should be undertaken in accord with the project as 
described in the engineering report above referred to. Subsequent investigations, 
including the testing of foundation conditions, ete., which have been proceeding 
rapidly, have sustained the conclusion that the “238 - 242” Controlled Single 
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4 JOINT REPORT 


Stage Project is the plan best adapted for the development of that part of the 
Great Lakes-St. Lawrence Basin project located in the International Rapids 
Section of the St. Lawrence River for the following reasons:— 


(1) The plan combines the essential features which have been continuously 
advocated by the representatives of both countries throughout the 
long period of study and negotiation devoted to the undertaking. 
Specifically, it provides for the development of all the power in one 
stage at power houses located at the foot of Barnhart Island, while at 
the same time providing for complete control of the River at a control 
dam located near the head of the present rapids. 


(2) The plan is especially designed to assure full protection to the down- 
stream power and navigation interests in the Province of Quebec, 
including the harbour of Montreal, while at the same time providing 
for the economical development of the International Rapids Section 
for navigation and power as a part of the general Great Lakes-St. 


Lawrence Basin project. 


— 


(3) The recent investigations, including the checking of previous explora- 
tions, new core borings, etc., indicate that the foundation conditions 
for the proposed dams, navigation locks and power houses are satisfac- 
tory, while consultations with outstanding hydro-electric engineers 
assure that the project works will be sound and the construction and 
equipment of the power houses in accord with the best modern practice. 


(4) The construction program can be arranged so that delivery of power 
can be begun and navigation provided within four years of the time 
when active work is initiated, time being an essential factor in the 
emergency. 


Throughout their investigations, the two Committees have been constantly 
impressed with the defense aspects of the project as a part of a long range 
program for use of the Great Lakes-St. Lawrence basin by both peoples to 
strengthen the defenses of the North American Continent. The power which 
the project will provide is urgently needed for expansion of essential defense 
production on both sides of the border. A deep waterway will afford an 
unexampled opportunity for the expansion of shipbuilding, both cargo vessels 
and naval vessels, in naturally protected waters. 


At the request of the two Committees, the engineers who prepared the 
report of January, 1940, have carefully reconsidered that report in the light of 
the engineering investigations and have revised the cost estimates to take account 
of the effect of recent increases in construction costs and the acceleration of the 
construction program in the interest of defense. Their final conclusions, 
embodied in a report dated January 3, 1941, confirm the conclusions of the 
previous report. 


JOINT REPORT 5 


The two Committees submit herewith the report of the board of engineers 
as embodying their own conclusions and recommend that, in the event that the 
Governments decide to proceed with the development of the International 
Rapids Section of the St. Lawrence River, the work be undertaken in general 
accordance with the plan of the “238-242” Controlled Single Stage Project 
described therein. 


Respectfully submitted, 


Canadian ‘Committee United States Committee 
GUY A. LINDSAY LELAND OLDS 
fale BOGG. A. A. BERLE, Jr. 
OLIVIER O. LEFEBVRE THOMAS M. ROBINS 
J. E. READ GERALD V. CRUISE 


Orrawa, Canapa, January 3, 1941. 
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2. ENGINEERING REPORT 


ST. LAWRENCE DEEP WATERWAY 
INTERNATIONAL RAPIDS SECTION 


Orrawa, CANADA, 
January 3, 1941. 


In view of the re-opening of negotiations between representatives of the 
United States and Canada in respect of the improvement both for navigation 
and power of the International Rapids Section of the St. Lawrence River, 
engineers representing both countries were asked to examine the various plans 
proposed with their estimates of cost. 


The engineers representing the United States were:— 
Brig. Gen. Thomas M. Robins, Corps of Engineers, U.S. Army. 
Mr. Roger B. McWhorter, Chief Engineer, Federal Power Commission. 


Mr. Gerald V. Cruise, Executive Secretary and Acting Chief Engineer, 
New York State Power Authority. 


The engineers representing Canada were:— 

Mr. Guy A. Lindsay, Engineer-in-Charge, General Engineering Branch, 
Department of Transport. 

Dr. Olivier O. Lefebvre, Vice-Chairman, Quebec Streams Commission. 

Dr. T. H. Hogg, Chairman and Chief Engineer of the Hydro-Electric 
Power Commission of Ontario. 

Mr. M. C. Hendry, Assistant Engineer, Hydro Electric Power Commis- 
sion of Ontario. 


After careful consideration of the projects proposed and the estimates of 
cost thereof, the engineers agreed that the ‘238 - 242” Controlled Single Stage 
Project is, in their opinion, the best from an engineering and economic point of 
view, bearing in mind the requirements of navigation and power and the 
protection of down river interests. 

The main features of the ‘238 - 242” Controlled Single Stage Project are 
as follows:— 


(1) A control dam in the vicinity of Iroquois Point. 


(2) A dam in the Long Sault Rapids at the head of Barnhart Island and 
two power houses, one on either side of the International Boundary, 
at the foot of Barnhart Island. 


(3) A side canal, with one lock on the United States mainland to carry 
navigation around the control dam and a side canal, with one guard 
gate and two locks, on the United States mainland south of Barnhart 
Island to carry navigation from above the main Long Sault Dam to 
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the river south of Cornwall Island. All locks to provide 30-foot depth 
of water on the mitre sills and to be of the general dimensions of those 
on the Welland Ship Canal. All navigation channels to be excavated 
to 27-ft. depth. 


(4) Dykes, where necessary, on the United States and Canadian sides of 
the International Boundary, to retain the pool level above the Long 
Sault Dam. 


(5) Channel enlargement from the head of Galop Island to below Lotus 
Island designed to give a maximum velocity in the navigation channel 
south of Galop Island not exceeding four feet per second at any time. 


(6) Channel enlargement between Lotus Island and the control dam and 
from above Point Three Points to below Ogden Island designed to give 
a maximum mean velocity in any cross-section not exceeding two and 
one-quarter feet per second with the flow, and at the stage, to be 
permitted on the 1st of January of any year, under regulation of 


outflow and levels of Lake Ontario. 


— 


(7) The necessary railroad and highway modifications on either side of 
the International Boundary. 


(8) The necessary works to permit the continuance of 14-ft. navigation 
on the Canadian Side around the control dam and from the pool above 
the Long Sault Dam to connect with the existing Cornwall Canal. 


(9) The rehabilitation of the towns of Iroquois and Morrisburg, Ontario. 


All the works in the pool below the control dam shall be designed to provide 
for full Lake Ontario level but initially the pool shall be operated at maximum 
elevation 238-0. 


Attached hereto is the detailed estimate of cost of this project revised to 
take into account rising construction costs and additional expense likely to be 
incurred in expediting the work in the interest of National Defence. The 
total estimated cost is believed to be sufficient to complete the work. 


Tuomas M. Rosins, Guy A. Linpsay, 
Brigadier General, Engineer-in-Charge, 
Corps of Engineers, General Engineering Branch, 
U.S. Army. Department of Transport, 


Ottawa, Ont. 
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3. DETAILED ESTIMATE OF COST 


ST. LAWRENCE DEEP WATERWAY 
INTERNATIONAL RAPIDS SECTION 
DETAILED ESTIMATE OF COST 


OF 


CONTROLLED SINGLE STAGE PROJECT 
238 - 242” 


To Accompany the Report of the Canadian and United States Engineers, 
dated Ottawa, Canada, January 3, 1941 


DETAILED ESTIMATES OF CONTROLLED SINGLE STAGE PROJECT 


238 - 242” 


The detailed estimates are set up under three main divisions: — 


(A) Works Solely for Navigation. 
(B) Works Primarily for Power. 
(C) Works Common to Navigation and Power. 


(A) Works Solely for Navigation—Under this heading are included the 
locks, entrance piers, channel or canal excavation and all other works required 
solely for the purposes of navigation. 


(B) Works Primarily for Power—The items included under this heading 
are subdivided into: 


(1) Structures, Head and Tailrace Excavation—Under this heading are 
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included all earth and rock excavation, ice sluices, railway connections, 
etc., required primarily for power, as well as the substructures and 
superstructures of the power houses. The substructures include 
headworks, gates, racks, unwatering gates, gate checks, all gate- 
operating equipment, intakes, water passages, draft tubes, tailrace piers 
and deck, all covers for openings, railings, gratings, ladders, drains, 
piping, conduit, pit liners, speed rings, throat rings, draft-tube liners, 
scroll cases (whether moulded in concrete or of cast or plate steel), and 
all parts embedded in the substructures incidental thereto or connected 
therewith. The substructures, as estimated, are of sufficient dimensions 
to accommodate all equipment and apparatus including transformers 
and provide the necessary space for assembly, operation and 
maintenance. 


Machinery and Equipment—Under this heading are included turbines, 
governors, generators, and all other auxiliary machinery required above 
the generator floor, as well as the low voltage switching, control and 
operating apparatus. 


(C) Works Common to Navigation and Power—Under this heading are 
included all channel excavation required for river enlargement, all dams, and 
dykes required to retain the levels in the pools created for navigation and 
power purposes, all land and property damages resulting from the raised water 
levels, all works in connection with the rehabilitation of Morrisburg and Iroquois, 
the preservation of 14-ft. navigation on the Canadian side, railway and highway 
modifications and all other works not included under “A” and “B”. 
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ST. LAWRENCE DEEP WATERWAY 
INTERNATIONAL RAPIDS SECTION 


CONTROLLED SINGLE STAGE PROJECT 
238 - 242” 


SUMMARY OF ESTIMATE 


(A) Works solely for Navigation. 


iy Vener, Pool—at Point) Rockway so: <c0csa>s na divcsiulen hones as $ 7,497,000 


(ii) Lower Pool—Opposite Barnhart Isd...................045 31,081,000 
—_———— $ 38,578,000 


(B) Works primarily for Power. 


G@) structures, Headgand (ailrace Hixe’n.....5.-...-+.-+405--< 46,476,000 
Pi A aCRIneNy © ade OUipMIeMt ss be sue h ok heb ke cawtwgwtaemave 50,328,000 
——— 96,804,000 
(C) Works common to Navigation and Power. 
We et PACA VELION poitininia) oA Raeys'ar Ase xs bce aceon warns aang 48,136,000 
2. Ice cribs above Prescott and above Galop Isd............. 656,000 
Bye, digere lions -leterini a ID Ebel tn olved com ieee ate Sa eae eee eer 7,310,000 
AMCs rie wv erteere oo. sft 0 A hia tedster) Shae 12,374,000 
Paoupplyschannel and .weir ate Vliassenaas........0seeeeeeem ss 2,363,000 
Gm Diversionicuuturoushe Wong Samltelsdee ets ne. actaececee ae: 2,569,000 
eam LATIN TYE) AUT AT) SIMD pay cts eau jeyet ei otel aasiesstavcdere svete celeye.ep eau sraiesers 20,055,000 
8. Guard Gate, 14-ft. Lock and Weir at Maple Grove.......... 2,624,000 
OM itemockerand- WD y.Keshab, LrOgiOIss .ccirs. srs cscs even sive oo hele 604,000 
amlianiroadesrclocationen: «cme at a. sacs ture seus eee ans westees 3,696,000 
idk, CUGEBVETES 0110) Lhe ote aa ROR RS RO tr Sr ae rae hear te 518,000 
Pee venapilitanoneot WMormisburtian aa. cncesk isthe reer aes 5,024,000 
MUCH AD TUIbATOME OL MTOUMOIScaeccitieri cease ceases ene ese: 3,379,000 
Peeeacamimvion-of lands ete; US, -side@rsscss< x saasecaeworrwee 4.657,000 
LSePACOMISiIONTOL ANUS weLCe Wane SIGE. coe a ees ieee ee eee 5 14,011,000 
RReer TP AWAVETEIOCAIOID gs succes cencscn «cca sce ree ee ero eee ck as 2,812,000 
130,788,000 


Beis CORE MG croc 5 ore oo Sake elvis cde TAC DB ene Cer eins Pend wae geo Soe Sik Ko One $266,170,000 


12 


ST. LAWRENCE DEEP WATERWAY 
INTERNATIONAL RAPIDS SECTION 


CONTROLLED SINGLE STAGE PROJECT 
* 238 — 242” 


(A) WORKS SOLELY FOR NAVIGATION— (27 FT. DEPTH) 


Upper Pool at Point Rockway 


bo 


2 


Item Unit | Quantity | Rate Amount Total 
Guide Pier in South Galop— 
Cribworkeie nce ote ae mee otetes Cave 6, 000 5-00 30, 000 
$30, 000 
Point Three Points Lock and Entrance 
Piers— 
Goncretesswere wees sa ce ote eee eee G.y. 141, 960 10-00 1,419, 600 
Cribworkeer ai aot ee c.y. 94,730 5-00 473, 650 
WX Cav avion=cantOere eens erie: adee c.y. 220,000 0-40 88, 000 
CArtilheee e ee hoe ee C.y. 40, 000 0-65 26, 000 
Lock gates, valves, operating machinery, 
ron CPEs enna nein GOA Se Pn re A an REM ARUN Sa PAG oilatuin eto on ota Thug 2 ape 947,700 
Nimervency, tates aaa tae es | eee cee | Ceres 175, 000 
3,129,950 
Approach channels to Point Three Points 
Lock— 
Bxcavation—eant leper ease eete C.y. 3,030, 000 0-40 1, 212,000 
Gath ec ge eee C.y. 106, 000 0-65 68, 900 
cred ging re. eee aa c.y. 320, 500 0-90 288, 450 
1,569, 350 
Dykes— 
arth tall bes cen aek ote eae ic ee ee CVn 1,002,770 0-90 902, 490 
Rock; fillet se kt a etek ren ae ee C.y 63, 740 1-00 63,740 
Strippin ol yeep hein Aa eee ee ee (eaaye 156, 560 0:65 101, 760 
1, 067,990 
hand’Damareunwe nan ane One TAREE INS snare eerie eral es Ai ee Ree RAE OR WA he 200, 000 
200, 000 
Hngineerimorvands@ ontingzencles cee naw eames aera 25S ec e eeaee 1,499, 710 
TE Otel: Breer ete ee su bole auth UN Sa cats FP Rak cra USE ales Deh ce | <P | 7,497, 000 
(ii) Lower Pooli—Opposite Barnhart Island 
Channel Excavation— 
(a) Above Long Sault Isd. to Robinson 
Bay Lock— 
Excavation—dry earth............. c.y. 2,513, 880 0-65 1, 634, 020 
ESTAS Un Cony a OES Ce RAR a Sener Ay a C.Y. 10, 020 11-00 110, 220 
1, 744, 240 
(b) Robinson Bay Lock to Grass River 
Lock— 
Excavation—dry earth............. C.y. 2,942, 200 0-65 1,912, 430 
a 1, 912, 430 
(c) Grass River Lock to Shore Line— 
Excavation—dredging.............. c.y. 374, 000 0-80 299, 200 
299, 200 
(d) At lower end of Cornwall Isd.— 
Excavation—dredging.............. c.y. 522,000 0-80 417,600 
OV.era ep thisesaea ee c.y. 100, 000 0-80 80, 000 
497,600 
(e) At mouth of Grass River— 
Excavation—dredging.............. c.y- 227,000 0:80 181, 600 
Drainage ditch 181,600 
IEXCavatlon-earthincs sae aaeeeeeeeee c.y. 10, 200 0-65 6, 630 
_ 6, 630 


Carried forward '?..: cceces aie ae ee ee eae he oes ke ee ee 


4,641,700 


(ii) Lower Pool—Opposite Barnhart Island—C ontinued 


No. 
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Item 


Broughtioxwardic ass: asso es eee, 


3 |Dykes— 


(a) Above Robinson Bay Lock— 
lari his full nse eet | Ona ee et em 
STG Hse es See, AC ae esd 
Ledoyel oie alll ee aetey Re MG Anas Ae ee ae ee 
SVGRED DITO yee ono acars a ee a 
ADV Su ach CTO Degen aoe one eons 
SlaVs (einen Cee Ae ee ee 


(b) Robinson Bay Lock to Grass River— 
TOE Arai ote all UDR os panne es Re ees ee 
Blert hihi ew penta tereen ees etc pra. 
Pulp DIN eer pares ees 
PES P UNIQUELY Sees ote eee A ctere crete ees 
efoto le Hhak2, Get Nee Semele A ear ee een en 
Paving—conerete........0-000ce0++% 


(c) Rock fill guide dyke below Grass 
River Lock— 
A oralicn cull, S; A ee Oy SiO ee en ane 


4 |Guard Gate and Supply Weir above 


Robinson Bay Lock— 
Concreterts ts sane Mobs te ey Seas 
CTONCTC ECL nacre ec ete eras 


Unit 


c.y. 


Quantity 


807, 860 


669, 270 
357, 250 
146,510 
167,010 
22,000 
13,880 


63,000 


Rate 


2-00 


SP RouNd ation GOnemneeneyanas ai veettetaers. +. «| Hara srs abs, cc lletevons <, scnsrard eeRneeCRe 


Grilsworkcn eer eee rca ro cata aks 


TTONC SRE eR ENti acts ala Nt eee 
Sheetime and! DFACING..c.dce ccc cee. ce 
Lock gates, operating machinery, etc.. 
Sluice yates, Hoists. CbGic.. tne. saewces 


5 |Robinson Bay Lock—Entrance piers and 
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Lock gates and operating machinery.... 


305, 920 
114, 600 

84,390 
878,530 


Lock valves and operating machinery..|..........]........-. 


Emergency gate..... Raerer te osier teen ek 
inet eapstans, lighting equipment, 


Sluice SALES TNOISES ACUCrwA nas aoa eee oc 


Regulating weir at Robinson Bay— 
CORETERG ee mercrat Somat te ont oe os 
CORCTOCG FAR saa Ae rice ae ahs ass 


ae 
et 


DOS 
a4 


13,200 
22,190 


2,970 
450 
348, 360 


NSIC ATO NIU 26 tok de Moe cade: Ae tetera na ib iatanss are Flea, oe eee oe 


e989 
mus 


351,060 
1,296,950 
6,050 


Lock valves and operating machinery... .}.. 2.66... lene neee eee [ene ene ee 


Foundation contingency................. 
Excavation— Rock oe Oss ee ee 
Rock trench. . p 
Earth.. 
SIGS eH ORs NOISUEMOUGs «cc utecteu cere o ss 
Grass River Lock and Entrance Piers— 
Grater Th ORE, ae ROR I or Ren ENE See ee Pe 
Excavation—earth ba ates er as 
SOAR tes se rates ace kre eas « 
Lock gates and operating machinery... . 
Fenders, capstans, lighting equipment, 


Si Rise BOR, SR AS Sr ee ieee Ic eren rae PPSen ae cceere oosn i: 


Ie Ge A eoUOIVOTSIOD ANG DTIOQOS: 5..4.< «ler conan + oa2 + xape epcciell's #5 5 ens 


Me ia aM AE NACA OEE en oI s5. Sey 4 al lalla, eos ahe oo) alos nope aha Cai emrn is 


Clearing pool— 
Wloaringy ioe. e eee sect ee ies sad ss 


CRPIGE SOP OL Meer ee ete ad «oi lis-c wishes Silple wie Puig wa SUP ee edliess Seven oka 


acre 


150 


100-00 


1,308,000 


Amount Total 


ed ee it Be $4, 641, 700 


339, 300 

2,036,310 

49, 500 

202, 880 

47,840 

7,650 
2,683, 480 


281,090 

214, 350 

95,230 

41,750 

9,900 

152, 680 
795,000 


126,000 
126,000 


874, 120 


3,059, 200 
1,719,000 
421,950 
571,040 
801, 000 
100, 000 
175, 000 


206, 700 
52,690 


7,106, 580 


158,400 
221,900 
15,840 
7,130 
1,850 
226,430 
35, 650 
30,800 


698, 000 


3,510, 600 
843, 020 
380, 250 
845, 600 
100,000 


206, 700 
5,886, 170 


1,308,000 
16,000 

16,000 
15,000 
15,000 


24, 150,050 
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(ii) Lower Pool—Opposite Barnhart Island—Concluded 


No. 


11 


12 


13 
14 


Ww 


Item Unit Quantity | Rate Amount Total 
Brought forward’... c.c2 4h scccenee |e os oer | ee | eae are $24, 150,050 
Roads— 
IDI VersiOnnn A issct as co teen ee Mile 1-25 | 30,000 37,500 
Wyn provements.. ane erent Mile 2-75 | 3,000 8, 250 
INOW ere he oe ie eo Re eee Mile 2-40 | 30,000 72,000 
eco) 
Property damages—Lower Poo]— 
PLO WASC hs Soe 5 oe RENE Se Set 27, Mgrs ee ete [fe Ge ate eae oes eerie 330,330 
HeteRidclee NELS(: CER Re  e)  r se eC RR wes Or Oph Ee Ps Pee Sel ieee Oe 266, 600 
—___—_ 596, 930 
Hnemeerine-and) Contingencies a. ss sme eile nineteen eee eee ASU Wn A et oe 6,216,270 
Teotalls(Qivgityde pt by) cemestes. . eoteteec ttmety artes eee lle ceavio we letra eatoesattte aut aaecnaes nee hh ta ee eee 31,081,000 
(B) WORKS PRIMARILY FOR POWER 
Structures, Head and Tailrace Excavation 
Tailrace Excavation— 
(a) Tailrace— 
Excavation—dry earth............. cy. 3,868, 300 0:65 | 2,514,400 
ClniyarOG Kae Ween uate <n CG.y. 327,320 1-60 2 WGLO 
dredsings. sara G.y- 844, 560 0-90 760, 100 
: 3,798,210 
Creditor rocktexcaviationed.y. v4 tee Seine eee | Lene 327,320 
3,470,890 
(b) Crab Island Shoal— 
Excavation—dredging.............. C.y. 1,284, 930 0-90 1,156, 440 
s overdepth... . C.y. 178,000 0-90 160, 200 
1,316, 640 
Ice Sluices and Walls at Powerhouse— 
Concrete wethics ance ne a a as C.Y. 169, 130 12-00 2,029,560 
Concretest ss. nce eh cick nO, ieee c.y. 115,050 | 10-00] 1,150,500 
Houndationvcontingseneyn.. 7 spews an ae eae le eee nee eee: 202,960 
Bxcavation—earthi....)...0s.ecds6se. cy. 214, 020 0-65 139,110 
TOCKsOOLING enw re c.y. 23,920 2-40 57,410 
Sluicetwates | WoIsts; CtGan erases wore tchell severest Cee le eee 133, 600 
3,713,140 
Powerhouse Structures— 
Concrete in substructures............... c.y. {1,209,360 | 15-00 | 18,140,400 
SUPETSHFUCEUTOS. cerita cere cisearah sere te a unScone siaerecel| ee secieas ese o| ace 8,880,010 
Grate s-an cra cles secs yee ratnsre toes aro eke Gh een ae earl carrer lar at 3,584,090 
MUR WA TORINO Aso 8 cae rors cckce oats toto ees ea aoe les ee cane eN le ce ene | ene 1,943,500 
Hxcavation—earthiw es... ce miee ee ee c.y. 1,135,850 0-65 738,300 
GryaroG keatnck Gece c.y. 235,510 1-60 376,820 
28,663,120 
Credit for rock excavation.......... 235,510 
28,427,610 
Jac pthyseny Ovehatilercua toy ney Leone doloihicicr pangacita saaeunceoliocdocucses:\lneoces callbeeseucscanc 250,000 
Bnginecring and (Contingencless..104.5 aeelliceaceteleee ee TG tenes carga 9,297,720 
TO tall: Mesto circuses scsete cae cute rss ins Booed Hts aout | RE SS ee cee ee 46,476,000 
Machinery and Equipment 
Machinery and Equipment— 
Genera torsiand: Gur bines: yy eacriere ait |erotes ener | rari tecesta | oe eee 31,069, 260 
SWiGGHin gyn ecss sack c te tetera noel eel a ala ceed cee ee ee cee 8,695, 780 
Cranes and serviceqinits etme cerca tel eee ela ell oerereeoeerereeee | ie eet ee 498, 480 
40, 263,520 
Hnsineering and ContiIngencless sss +. dene cence aetna laaie cere ASN ie Ao.cd eee c 10, 064, 480 
a 1 OR Gs RAR Le ARID RE HLA ee ce a. 9 VALS RR TA ell scam tc CR EM GPs die 50,328,000 
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(C) WORKS COMMON TO NAVIGATION AND POWER 


Item Unit Quantity | Rate Amount Total 


Channel excavation— 
(a) Chimney Point— 


Excavation—wet rock.............. c.y. 180, 500 4-25 767, 130 
GTred OUn fame c.y. 255,190 0-90 229, 670 
———_——_— $996, 800 
(b) Removal of Spencer Isd. pier— 
HIZCAV ATOM acne ne ime set oc C.y. 123, 950 1-50 185, 930 
—_——_——_—— 185, 930 
(c) Removal of Gut Dam— 
Cava ONSaee soe re eee c.y. 44, 640 1-50 66, 960 
(d) Removal of centre wall Locks 27 and —————— 66, 960 
25 and Canal Bank— 
Excavation—Masonry and cribwork. c.y. 14, 680 1-60 23,410 
Dredging... rte: C.y. 181, 000 0-90 162, 900 
186, 310 
(e) North Galop Channel to below Bay- 
craft Island— 
Excavation—dry earth............. cy. 2,839,980 0-65 1, 845, 980 
ATy“TOCK. Heer ete C.y. 224, 540 1-60 359, 260 
GTOC GING en ek ee cy. 2,197,000 0-90 | 1,977,300 
WE LO Cm amen ee een c.y. 232,690 4.25 988, 930 
—————| 5,171,470 
(f) South Galop Channel—from Butter- 
nut Isd. to south of ee Isd.— 
Excavation—dry earth...... C.y- 464, 610 0-65 302,000 
Gry TOGKee mars seeelnc c.y. 2,620,530 1-60 | 4,192,850 
aredsingway. tc 45.6 3. C.y. 362, 520 0-90 326, 270 
Unwarerino—incls panissscccos e-o2|\dm sot on nile re Saneellietes othe - 1,422, 960 
—————|__ 6, 244, 080 
(g) South of Baycraft Isd. to below 
Lotus Isd.— 
Excavation—dry earth............. C.y. 416, 030 0-65 270, 420 
OrVeTOCks aoe eon C.y. 289,670 1-60 463,470 
dredging.............. c.y.  |2,648,780 | 0-90] 2,383,910 
——————| 3,117,800 
(h) South of Lalone Isd.— 
Excavation—dry earth............. C.y. 289, 200 0-65 187, 980 
ClnvanO Ck ee an ee C.y- 263, 200 1-60 421,120 
———_—___— 609, 100 
(i) Sparrowhawk Point— 
Excavation—dredging.............. Cay 3, 004, 090 0-90 | 2,704,040 
(Oh awave¥eh ci! WS eaacihios GEO c.y. 1,490, 790 0-65 969, 010 
—————| 3,673,050 
(7) Galop Canal Bank, Presqu’isle and 
Toussaints Isd.— 
Excavation—dredging.............. c.y. 2,557, 600 0:90 | 2,801,840 
LIEW COAT mementos soiree os Ave 324, 770 0-65 211,100 
——————| 2,512,940 
(k) Point Three Points— 
Excavation—dredging.............. C.y- 3,442, 590 0-90 3, 098, 330 
BUI MANOS 6 6c o oe wenlee c.y. 1, 052, 1380 0-65 683, 880 
——————| 3,782,210 
(l) Leishman’s Point and Opposite 
Leishman’s Point— 
Excavation—dredging.............. Guys 1,719, 620 0:90 | 1,547,660 
GUV-CATEN pect aeons Cs 1, 582, 580 0:65 | 1,028,680 
2,576, 340 
(m) North and South side of Ogden 
Island— 
Excavation—dredging.............. C.y. 1, 400, 780 0:90 | 1,260,700 
Cryenrbls ca ae oe c.y. 3,814, 700 0-65 2,479, 560 
GEV TOCK ts oeecebe ees c.y. 65, 490 1-60 104, 780 
iripvetestisips pa te eee ae ee lave. sk = 5: aldhe serena oes ote 194, 930 
—_———| 4,039,970 
(n) Morrisburg Canal Bank and Canada 
Island— 
Excavation—dredging.............. cy. 1,364, 930 0-90 1, 228, 440 
Poh aayATedt thy yg ee ce c.y. 201, 300 0-65 130,850 
TIRAOTE Vie cat a he o's 2 C.¥. 13,770 1-60 22,030 
TAD T ADE AAI i he fe ees aks os c.y. 5,180 2-70 13, 990 
——_——_—_—_——_ 1,395,310 
Carried forward..... ROS en eee sual keer tera, cock. ate ....| 84,558,270 
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(C) Works Common To NAVIGATION AND PowER—Continued 


No. Item Unit Quantity | Rate Amount Total 


IBY OU GHG LOM WAT. csc atese aiare lp ce |eaeeeass are ye us tonew cae eae CO cn een RE $34, 558, 270 


1 |Channel excavation—Concluded 
(o) North side of Cornwall Island— 
aig iad Used CAT Der cree ee C.y. 800, 000 0-65 520, 000 
CGreaeingan ee etek Cayr 634, 560 0-80 507, 650 
SSS 1,027, 650 


(p) South side of Cornwall Island— 
Excavation—dry earth............. c.y. 618,270 0-65 401,880 
Cred ming aeernes ee c.y. 3,150,370 0-80 | 2,520,300 
——————|_ 2,922,180 
(q)) Engineering’and Comntingencies:...... 2-2-2 ssscn| sass eee AY os Vins, eal oS Bie 9, 627, 900 
(7S LO GBLSE. cos RBA. Se as Ae ST eal aes Steere aes oe ee ee een Oe eee $48, 136, 000 
2 |Ice nee above Prescott and above Galop 
(a) Cnke booms and rockfill— 
Crilsworlo!N eee ceo. Saga apne eae es eee eee 200,000 
BBYO1ON GATS Moar Meta ne ETO Go oe cargo lon eee ESTE Bore Sateen |e anc dictaen GoM Rie Seed se 45,000 
Rockall oe pedis eee Oe elle cee | Seem ee ok al peers 281,000 
————_———— 526,000 
(bo) Rnginecrins and Contingenciesn...44|.-- sas -malemioe ies PANYEO TEE ah ng obec 130,000 
(eR Gales 5. SRN, sat. Srey as Bute oe Pe eel owas Sealesel farce, eens aed ceed |e eae ea 656,000 
3 |Iroquois Point Dam— 
(a) Dam— 
(GOnGCKeU GARE er ee re ere c.y. 91,340 | 16-00 | 1,461,440 
COoncretey re ence ee ee eee Cave 22,450 | 12-00 269,400 
(GON CHET) eee ts eee eee eee Cove 6,470 10.00 64,700 
Hound abions Con bIMe CnC yar mm .cte a eet iee emer alleen eter eee 173,080 
Hxcavation—Harth.:............... c.y. 387,890 | 19-00 719,910 
IEG OG Kg tet rae eS aks t CAN 7,060 | 27-00 190, 620 
Bair bhi yaaeueee eter cee Goo 69, 920 0-90 62,930 
Hevoyshccty alll Miers SApMeN ycte ty Meo eee eats Cot Chay 234, 550 2:00 469, 100 
(ratess brid Bes yGhC viv Me 3 alge ='se4-47- nly anne ere ieee 682,200 
Placing CAISSONS Hi poet Rta. carseat ecto fe caterer peroneal cae ne ee 780,000 
———— | 4,873,380 
(SO) kEneineerine anda ontingen cies ca.nlcarei eer alle eke eenci cco oll eee sie | eee 2,436, 620 
(ce) Bota tes 2. 82 ae oh reps ease etn ior eign Sesette | er re arr ae ee oe an eee eee 7,310,000 
4 |Dykes— 
(a) North and South end of Iroquois Pt. 
Dam— 
‘Bit Glas fa Pee. ey hes. eeepc ates C.y. 83,720 0-90 75,350 
HRRovel au OUD a. Aare pines SNe ARE. C.y. 6,790 1-00 6,790 
SS GRU DINO ee crake hele ike ieee ener c.y. 16,500 0 65 10,730 
_—<—$$—$$—_—— 92,870 
(b) U.S. Shore-Wilson Hill to Louis- 
ville Landing— 
leer Cla ota eee tee ac saree woes vege Pe accent Cave 556, 640 0-90 500, 980 
ROCK ill een enh sa aeeer, Ceve 50, 120 1:00 50, 120 
BEDDING. cede: sore ee ee he Cy 106,400 0-65 69, 160 
———__—_—_—— 620, 260 
(c) West and East of Massena Canal— 
Lie Melslatpeilld ke oe eres Aue et eaten ne are Cay 1,843, 600 0-90 | 1,659,240 
OC Key fill] eater Roti yrs ahd eens Cay 185,990 1-00 185,990 
SUIT DIM Oy cok eee ae een eee GLY. 231,920 0-65 150, 750 
———#—| 1,995,980 
(d) Between Massena Canal and Navi- 
gation Canal— 
earstlat fill gah. eee is eae ke Gaye 478, 660 0-90 430,800 
Rock fll ete dae. «cyte ea ees ae Ce Ven 29,510 1-00 29,510 
SbLIPP MG ch Sek ee eee eee Cave 72,170 0:65 46,910 
SSeS SS 507, 220 
(e) East and West of Long Sault Dam— 
Mar thi till}. sees ogee ae ea nore Cava 339, 530 0-90 305, 580 
Rock hls, see ser te alee: Oe ee nes Ceye 48,840 1-00 48,840 
StRppINe- eee eee se eee Cave 32,360 0-65 21,030 
2 375,450 
Carried! fOr wards sik: cc cinco ouce cede co eel ee tes eater alta erasers acl | sae eee 3,591, 780 


(C) Worxs Common To NaviGATION AND Powrr—Continued 
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No. Item Unit Quantity | Rate Amount 
Brought forward > ho: ch. neh ac libeccek occ Coenen |e ee ene eee eos 
4 |Dykes—Concluded 
(f) Canadian side— 
Har tht: Giseacet cm ce woe eon ee Gy. 4,212,180 0-90 3,790,960 
Rock Gl: 4 oes. beeen | pe cy. | 583,550] 1-00] 583,550 
PELIDPING ccs oer. «Se OAR eee Cavs 392,820 0-65 255,330 
(g) On Barnhart Island— 
Earth fill.. SAR A Met a c.y. 1,578,480 0-90 | 1,420,630 
Rock fill ine Ra RO Dict AERO, Sieger ear Civ. 126, 600 1-00 126, 600 
DELIPDIUO eee oan uence eh as C.y. 201,590 0-65 131,030 
(h) Engineering and contingencies.......]..........|.......-.. DAU AS Bes oes 8 og 
(G35) AEROS EET Ih cla raed Cartan, aeee mate RECORD Sane (Cae ane PO | oot Did oe Pome ole 8 eae ne 
5 |Supply channel and weir at Massena— 
(a) Supply channel and weir— 
@onerctor ree eee Ate k ee a ee cy. 28,260 | 12-00 339,120 
KG OUCTE COME eee tc cnr iinet chest: c.y. 66,410 | 10-00 664, 100 
AV OUNG aeiOTECONMUCED CVn en eria seis |is ame oe con u'oav oche nec [lesa oom ole 33,910 
Excavation—rock footing........... c.y. 5,400 2-40 12,960 
TPOCKAUTERCO eens) oe C.y. 650 4-10 2,660 
Car tllreee eae hee. se cs Cavs 988 , 540 0-65 642,550 
red ging wey. we ek 2 ss C.y. 46,000 0-90 41,400 
Concrete pavines. ne) oie ee ere soe C.y 6,550 | 11-00 72,050 
Gates wbricres MNOIsts: ClCemt ear Wee clink Cen elles ne 82,100 
(b) Engineering and contingencies.......|..........]........-. Do OES CREA och oe 
(oy eo tale ea areee es eer ke ee ome ee) FEISS. allen 2 Stik CRONE ole ol ee ee 
6 |Diversion cut through Long Sault Island— 
(a) Diversion cut— 
Excavation—dry earth............. C.y. 2,172,420 0:65 | 1,412,070 
Tye TOC Kas tease eters C.y. 29,110 1-60 46, 580 
Grea PING we eee tee C.y. 317,500 0-90 285, 750 
CoOnNCrEhe DA VINE uke foot air ois Cyn 28,270 | 11-00 310,970 
(b) Engineering and Contingencies......}..........|........5. D5 NG eee Eee 
EO) DSS eo eter Seas Ae ct onc et cS RU Lee at ed |S en |e eC Ry 
7 |Main Long Sault Dam— 
(a) Dam— 
Boncre ten wn faeries: oh aaetea sa bibarsioks C.y. 709, 070 12-00 8, 508, 840 
SOT CLOUT ene eee oe CRY 81,290 | 10-00 812, 900 
Mone tion COMUIMPeT CVmacemcto tia citi canal- oo oils cece sake alnanean 850, 880 
Excavation—earth............2..... c.y: 1,402, 490 0-65 911, 620 
rock footings. MPO ee C.y. 116, 260 2-40 279, 020 
rock trench.. ie Cy 530 4-10 1, 640 
Gates, towers, hoists, etc... eek me eos eel ACh AlN picks 978, 300 
TUR thf2y Poets ob Se. pate eg tds ge ai a ae IS. ee ea | lnc ein | 3, 700, 000 
(6) Engineering and Contingencies... 06)... .05005|sesesne1>s PAA NAS ke ar on na 
LAGE) Al Uo beatae OP EAE DIO DEF AERP IE NS SA baste AO Cl encore al Loe creo [EN ssinin Ola Sena 
8 |Guard Gate, 14 ft. Lock and Weir at Maple 
Grove— : ; 
(a) Lock, entrance piers and weir— 
ME GMELE UD pie ea tias oes Reo rica C.y. 98, 340 10-00 983, 400 
PTW OTe io aod Make eneioe a c.y. 40,870 5-00 204, 350 
Excavation—earth.............. c.y. 859, 600 0:65 558, 740 
earth trench....... CAVE 5,790 4-00 23,160 
Sheeting and bracing....... sich Wertowe ey Neds lacey nea sed pei? 15, 950 
Lock gates, sluice gates, hoists, 
oe Ae cated Ales, S cya.0! dcotls lien w te wise [emesis 314, 000 
(b) Engineering and Contingencies..|..........].......... 7A Sa eee ee 


oh Eke ee es lls sais boxe ritalin Apts Gusto wana hermtiee eel iio seater ou 


Total 


$3,591,780 


4,629,840 


1,678, 260 
2,474,120 


12,374, 000 


1,890,850 
472,150 


2,363,000 


2,055,370 
513,630 


2,569,000 


16, 043, 200 
4,011,800 


20,055, 000 


2,099, 600 
524, 400 


2,624, 000 
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(C) Worxs Common to NavicaTION AND Powrer—Concluded 


No. Item Unit | Quantity} Rate Amount 
9 |14ft. Lock and Dykes at Iroquois— 
(a) Lock— : 
COnCreten- Mere eos ole cu. yd. 19,140 | 10-00 191, 400 
BxXcavation—earthyacuensesc-:ho--4|| CUyd 78, 100 0-65 50,770 
Tair Ginwihl Sem neta 5 ears a. he: cu. yd. 162, 040 0-90 145, 840 
ROG ke rhill!l Sep es ies, Pe ees. = tien es cu. yd. 13, 650 1-00 13, 650 
SEMI DIN Swe eee ce ee ees cu. yd. 31, 630 0-65 20, 560 
hoclepa tes re tetase Settee oh tone eens Rea ee | lero | ene eee 60, 000 
(b) Engineering and contingencies.......}..........)....+..06- ASW AS), 0 5 eee 
CG) AMO tea) Sy score be OR Nk tne TON (cok oo | pce Tee caer | eee gs ttn | ete ccs | ee 
10 |Railroad relocation— 
(a) INorwoodl and estelbawlene cacy arn orietttsrter | tenner ee eee 207, 500 
(6) ; Canadians National Ely. sec rtersnetel| eerste | | rerateiene beeen | ene ane 2, 750, 000 
(c) Engineering and contingencies.......].--.----.-|......-... PANES Wen. Dt ere en 
C0) ROTA Rs cs cu REPRO ose RR oe de as allah eae edeggate tnd | nek eee ace ee || 
11 |Clearing Pool— 
(2) MURS Spides Ae bee. x08 SEs be oie ae ah eee ete orl exo See eee 359, 000 
(GG aie SiG CAs ate trace Re ee) ew eI aes oy ah ahawct orn) ao taal tee | eae 55, 000 
(¢) Buemecringvand contingencies, mas. douse |e oe DEN cee eausias 
(EG ADJA Woy vic} Barr erken RE near eR OER rr Te Acree Hb aan ne ee elle oO Fy ple 
1258 Rehabilitation oigMorrmisburg, ... c. ee cis saci rete ere eet ee ae |e 
NES [PRAY Me Voy uch cocesd Ihyore osiuanoannaas sts cn|loanonudeocsoaneuaaoalaoocsecel-soeoscecooc 
l4 {Acquisitioniofland ete.) UsSrsicle nacre al avers acer [ ei ice lea ee eee ee 
[5 | Atcoureitionio island sets @ aris S10leeeiereemn | arse sea veel circ eerie | er ieee en 
16 |Highway relocation— 
(a) MURS SOTO a nepiaee cine con aretha a Sea ee eee | ket ee |e 549, 500 
COSI] ANE SIVOTE eas eee eae Beets. tach SS el eerste eee | Rene eee 1,700,000 
(c) Engineering and contingencies.......|..........|]......+.+- DOM AIRE eae ee 
AB RB Woy c:)) Lepteeancgh cece Pm ak eee it MRE | OIE hI (0 Soe eee oe Wer mH eS a e on 


3, 696, 000 


$482, 220 
121,780 


604, 000 


2,957, 500 
738, 500 


414, 000 
104, 000 


518, 000 


5,024, 000 
3,379, 000 
4,657, 000 

14,011, 000 


2,249,500 
562, 500 


2,812,000 
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